Sweetpotato is used in various food preparations in place of rice, cassava, yam and plantain in Ghana. In spite of this it does not have the same importance in Ghanaian diet as other root and tuber crops. Consumer taste, preference and acceptance are critical in determining the suitability of sweetpotato cultivars to any locality. A study was carried out in some selected communities of Ghana where sweetpotato is popular which span all five ecozones of Ghana in February, 2012. The main objective was to investigate why sweetpotato has low utilization compared with other root and tuber crops and to increase its utilization through breeding. The study employed Focus Group Discussion (FGD) followed by administration of Semi-structured Questionnaire (SSQ). Data collected were analysed using Genstat and Statistical Package for Social Sciences. Seventy-nine people consisting of 63% males and 37% females, and 178 people consisting of 52% female and 48% males were involved in the FGD and SSQ, respectively. Majority (94%) of farmers' ranked sweetpotato from 1 to 5 among 24 cultivated crops. Only about 28% of consumers ate sweetpotato at least six days per week. The survey revealed that consumers in Ghana desired non-sweet, high dry matter sweetpotato cultivars. Therefore, there is need for Research and Development to adjust sweetpotato breeding objectives and selection procedures to develop high dry matter non-sweet sweetpotato varieties in Ghana.
Introduction
Sweetpotato (Ipomoea batatas, L) is one of the most important root crops in the world with more than 133 million tonnes produced worldwide annually (Warammboi et al., 2011) . The crop has versatility in Ghana and is used in various food preparations in place of rice, cassava, yam, plantain and other staples (Ellis et al., 2001; Meludu et al., 2003; Zuraida, 2003) . In spite of this it does not have the same importance in the Ghanaian diet as other root and tuber crops, such as yam, cassava or cocoyam (Adu-Kwarteng et al., 2002; Opare-Obisaw et al., 2000) . Its production peaked during the late 1950s, after which there has been a gradual decline (Doku, 1984) , despite giant strides made through breeding to release 13 high yielding and early maturing cultivars.
The decision to adopt a new cultivar is complexly related to field and yield performance as well as consumer taste acceptability (Sugri et al., 2012) . Consumer taste, preference and acceptance are critical in determining the degree of suitability of sweetpotato cultivars to any locality (Kwach et al., 2010; Tomlins et al., 2004) . Food preferences may vary among individuals, age groups, gender and sometimes cultures as well as geographical locations (Sugri et al., 2012) . Traits to select during crop improvement depend on the target beneficiaries (Sugri et al., 2012) . It is believed that some cultivars that have been released were not adopted because of lack of sufficient consideration of farmers' (Derera et al., 2006) , and other stakeholders' preferences in the process of their development. Breeders often fail to consider the special preferences of farmers (Banziger & Cooper, 2001; Toomey, 1999) , possibly because they are unaware of them (Derera et al., 2006) . Breeding programmes must therefore adjust breeding objectives and selection procedures to meet consumer needs. Effective breeding should be based on clear identification of stakeholders perceived constraints and preferences. These can be identified through participatory plant breeding (PPB), participatory varietal selection (PVS) (Gasura et al., 2008; Gibson et The study was conducted using Focus Group Discussions (FGD) followed by administration of a Semi-Structured Questionnaire (SSQ) in February, 2012. Focus Group Discussion and Semi-Structured Interview are tools of PRA. Focus Group Discussion (FGD) is a form of group interview that capitalises on communication and interactions among participants in order to generate data (Kitzinger, 1995) . The method is particularly useful for exploring people's knowledge and experiences and can be used to examine not only what people think but how they think and why they think that way (Kitzinger, 1995) . Semi-Structured Interview is a powerful research tool that provides valuable spontaneous information that can be used for quantitative purposes, such as the testing of hypotheses or the generalisation of findings for larger areas.
Study area
The study was conducted in all the communities except Kumasi for the FGD (Table 1) . These communities were the major sweetpotato production, marketing and utilization areas in Ghana, spanning over all five agroecological zones of Ghana. The areas covered latitude 4° 30' to 11° north of the Equator, and longitudes 1° 12'east to 3° 15'west. 
Focus Group Discussions (FGD)
2.2.1 Nature of Participants for the FGD District Agricultural Extension agents (AEAs) were actively involved in the identification and selection of respondents through random sampling. Participants were selected from sweetpotato stakeholders, namely consumers, farmers, marketers, and processors. In all, 79 participants were involved. These included 50 males and 29 females (Table 2) . In all, 178 people involving 52% female and 48% males were interviewed. The structure of respondents is presented in Figure 1 . There were 160 consumers of sweetpotato, 123 sweetpotato farmers, 40 sweetpotato traders and 18 sweetpotato processors. Among them were 24 traders who were also consumers, 93 farmers who were consumers, 11 people who were consumers and processors and one person who was a farmer and a trader. Out of the 178 respondents, 15, 12, 3 and 2 of the respondents were only consumers, farmers, traders, and processors, respectively. The number of respondents per community is presented in Table 3 . Interviews were used in the data collection. District Agricultural Extension Agents (AEAs) were involved in the identification and selection of respondents by random sampling. The Semi-structured Questionnaire (SSQ) was developed using a checklist which included gender, kind of stakeholder, crop enterprise, food consumption pattern, and sweetpotato preference. Sweetpotato root-flesh colour chart was used to estimate the beta-carotene content of the storage root. In the colour chart, white-flesh represented low beta-carotene content, yellow-flesh represented moderate beta-carotene content and orange-flesh represented high beta-carotene content. The interview was done as a follow-up to the FGD. Data were analysed using Statistical Package for Social Sciences (SPSS Release 16.0) Computer software (SPSS, 2007) . Results were summarized into frequencies and percentages and represented in tables and graphs. 
Results

Role of Sweetpotato in Farming and Food Systems
Fifteen variables (Table 4) were recorded during each session of the FGD. The first five principal components (PCs) with Eigen values greater than 1.0 together explained 96.33% of the total variation in the data set (Table 4) . Scores for method of storage and emotional aspect of participants were not significantly associated with any of the Principal Components. Scores on the first two PCs accounted for 58.75% of the variation, and were related to all the variables except sex and source of planting material, which were related to PCs 3 and 5. The distribution produced by PCs 1 and 2 is shown in Figure 2 . Brong Ahafo Region is separately classified in group 1, Volta and Eastern Regions are in group 2. Group 3 composed of Upper East and Central Regions while group 4 composed of Greater Accra and Northern Regions. In all, 24 crops were cultivated by the communities (Table 5) . Brong Ahafo Region cultivated the least (9) whilst Greater Accra cultivated the highest (12). The crops cultivated includes roots and tubers (sweetpotato, cassava, yam, cocoyam and frafra potato), cereals (maize, millet and rice), legumes (cowpea, groundnut, bambara groundnut/beans and soybean), horticultural crops (tomato, okra, watermelon, onion, eggplant, cabbage, pepper and eggplant), and others -plantain, sugarcane and tiger nuts. Sweetpotato was ranked between first and tenth among the communities. It was ranked first in Brong Ahafo and Central Regions but, tenth in the Greater Accra Region. Sweetpotato was ranked from first to tenth among the 24 crops cultivated by the farmers. Out of the 123 farmers interviewed, about 94% ranked sweetpotato first to fifth, while about 32% ranked it as their first choice (Table 6 ). The majority of the farmers were engaged in sole cropping (92%) as against 8% for intercropping. The area under cultivation ranged from 0.25 to 12.0 acres (Table 7) . However, majority (about 92%) of the farmers had sweetpotato farm sizes between 0.25 acres and 3.0 acres. Farmers cultivating one acre of land (25%) were in the majority followed by those cultivating 2 acres (20%). 
Pattern of Sweetpotato Preferences and Utilization
Demographics of Respondents Involved in the Semi-structured Interviewing
The lowest and highest number of respondents across the communities were 13 and 40. These were from the Ashanti and the Volta Regions, respectively, and constitute about 7% and 23% of the total respondents. Fifty-two per cent of the respondents were 40 years of age and above compared to 47% and 1%, respectively, for age classes 20-40 years and below 20 years ( Figure 4) . The educational background of respondents was distributed as follows; Primary or below 83% and High School and above, 17%. 
Sweetpotato Storage Root Utilization and Quality Preferences
Sweetpotato utilization pattern is presented in Figure 5 . About thirty-nine percent of consumers ate sweetpotato two or three days per week while about 28% consumed it at least six days per week and only about 12% of the respondents consuming sweetpotato at most only once a week. Varietal preferences showed a response range from 7 to 138 respondents for the semantic differential scale (low, moderate, high, and any-type) for the storage root dry matter content ( Figure 6 ). The lowest and highest values represent preference for any sweetpotato type and sweetpotato with high storage root dry matter content. Most respondents preferred high dry matter followed by moderate dry matter content while few preferred low dry matter content or didn't care. Most respondents (88) preferred moderate beta-carotene content (yellow-flesh) but 40 preferred low beta-carotene content (white-flesh) and 33 preferred high beta carotene content (Orange-flesh) while 17 had no preference for beta-carotene content (Figure 7) . The results for the storage root taste (sweetness) are represented in Figure 8 . The order of preference was less sweet (87), sweet (63), very sweet (25), and any-type (3), respectively. No significant interaction was observed between these storage root quality traits and age, educational background and sex of the respondents (Tables 8-11 ). There was preference for high root dry matter content across all the communities (Figure 9 ). Most communities also prefer moderate beta-carotene (yellow-flesh) sweetpotatoes (Figure 10 ). However, the Upper East Region and the Greater Accra Region preferred low beta-carotene (white-flesh) and high beta-carotene (orange-flesh) sweetpotatoes, respectively. The results show that the highest number of respondents preferred less sweet sweetpotatoes across the communities, with the exception of the Upper East Region where sweet types were rated highest (Figure 11) . However, the proportion of respondents who preferred very sweet sweetpotato was quite substantial in the Volta Region. 
Discussion
The variation obtained in 13 out of the 15 variables used for the Focus Group Discussion (FGD) suggests presence of a high degree of varying perception, knowledge and opinion for sweetpotato in Ghana. The level of interest and participation were very high, indicating that differences observed may be attributed to social background since discussions were held in different communities/regions. This is because; preference for sweetpotato varies with ethnic background and geographic location (Kays & Horvat, 1983) . For most communities sweetpotato is mainly grown and produced in one season (major cropping season) per year. The reason is the availability of rainfall and avoidance of the sweetpotato weevil. The sweetpotato weevil is the major pest of the crop worldwide especially in the drier agroecological zone (Ames et al., 1996; CIP, 1995) . Major season plantings and harvestings are in March/April and August, respectively. Harvesting depends mainly on market availability and household demands. The decision on the crop grown was mainly based on food security and income generation. However, crop adaptability to the environment is also a critical factor in the Northern Region. The potential of sweetpotato as a food security and an income generation crop was confirmed by the current study. This is partly affirmed by the blend of stakeholders (farmers, consumers, processors, and marketers) identified to be associated with the crop. The relative ranking of sweetpotato to the other crops grown in the study area also affirms the food security and income generating potential of the crop. The average land holding for sweetpotato is very small compared to the other staple crops. This is because in most developing countries, sweetpotato is a smallholder crop tolerant to a wide range of edaphic and climatic conditions and grown with limited inputs (Lebot, 2010) .
Stakeholders prefer sweetpotatoes with high storage root dry matter content because they suit their food preparation preferences. The method of cooking and the form of utilization have critical influence on taste and consumptive quality (Sugri et al., 2012) . Sweetpotatoes were mainly consumed by frying or boiling in the form of ampesi. Cooking leads to changes in physical, sensory and chemical characteristics of the final product (Fontes et al., 2011; Vitrac et al., 2000) . The storage root flesh is mainly starch, which swells upon water absorption which hydrolyses the weak bonds making it more easily digestible. However, low dry matter types lose their cooking quality (mealiness) when cooked, affecting textural characteristics preference. Frying enhances sensorial characteristics such as smell, flavour, colour, texture as well as overall palatability (Sugri et al., 2012) . Frying involves drying, cooking or fast dehydration in which the water is removed from the food by means of immersion into oil at temperatures of 120-180 °C (Vitrac et al., 2000) . The frying oil is incorporated Vol. 4, No. 4; into the food and occupies part of the space left by the evaporated water thereby increasing palatability, flavour, calorie supply and shelf-life (Fontes et al., 2011; Vitrac et al., 2000) . For the reason that the oil occupies spaces left by water, low dry matter sweetpotatoes absorb more oil which is not economical to processors as well as healthy to the consumers. Other uses of sweetpotato were stew preparation from the leaves and as herb for jaundice (in the Eastern Region), and the use of the storage roots as a source of sugary flour for porridge in the Northern Region. One of the oldest uses was sweetening porridges and maize products, such as Aboolo (steamed or baked sweetened fermented maize dough) (Osei-Opare & Adjei-Poku, 1977) . The latter two may be exploited for commercial medicinal and sugar flour production.
There were varied responses for constraints to sweetpotato consumption. With exception of Greater Accra Region that did not have any constraint, the other communities mentioned sweetness as the major constraint that causes people to turn away from the crop as staple food. This affirms Missah and Kissiedu (1994) and Opare-Obisaw et al. (2000) , who reported that locally available sweetpotatoes have very sweet taste, which limits their consumption as a staple food. It may also explain why it is uncommon to find sweetpotato served in Ghanaian restaurants, canteens, and schools unlike other roots and tubers which are widely consumed in a variety of preparations (Sam & Dapaah, 2009 ). This confirms the report that high levels of sweetness and strong flavour associated with many cultivars of sweetpotatoes may have reduced its popularity as a staple food (Woolfe, 1992) . The findings also agree with the observation that consumers in Ghana prefer sweetpotatoes with dry, mealy flesh and low sugar content (Sam & Dapaah, 2009 ). The sweetness was perceived to have negative effect on health and was believed to cause diabetes, malaria, piles, flatulence, allergies, and hernia. These may also be the reasons why it is still not an important component of the average Ghanaian diet. These justify the need to adjust sweetpotato breeding objectives to develop non-sweet sweetpotato cultivars in Ghana to raise its standard to a staple food status. This is because according to Lebot (2010) , although not thoroughly been investigated, the hundreds of sweetpotato cultivars found in Papua New Guinea and Island Melanesia, are low in sugar content, allowing an important daily consumption. Sweetpotato varieties that suit staple consumption must be non-sweet with sugar content less than 12% (Kays et al., 2005) . Breeding such varieties is possible since a local variety of Vanuatu which suits staple purpose has a total sugar content as low as 1.49% of dry matter (Lebot et al., 2009 ).
In spite of these perceived hazards, good health attributes that were mentioned include better vision for children, and being good food for pregnant women. This suggests that the respondents have some knowledge of the benefit of beta-carotene found in the orange-flesh cultivars. Sweetpotatoes are used in a number of African countries to combat the widespread Vitamin A deficiency that results in blindness and/or death of 250,000 -500,000 African children a year (CGIAR, 2005) . However, preference for beta-carotene is skewed towards lowand moderate beta-carotene sweetpotatoes. Orange-flesh sweetpotato is not popular in Ghana even though it has been shown that even small amounts of these varieties as a regular part of the diet will eliminate vitamin A deficiency in adults and children. According to Thottappilly (2009) , African countries have traditionally grown white-flesh sweetpotatoes which are low in vitamin A content. The orange-flesh cultivars are low in root dry matter content and high root dry matter content is preferred by most Ghanaians and this may be the reason for consumers' lack of preference for the orange-flesh types. However, considering the health benefits of the beta-carotene in the orange-fleshed types, it is important to incorporate high dry matter into the high beta-carotene genetic backgrounds. Dry matter content and beta-carotene content are negatively correlated (Baafi, 2014; Grüneberg et al., 2009) , but this correlation can be broken by breeding and advance biotechnology. Crossing and recombination between superior, high beta-carotene and high dry matter parents, and selection among segregating progenies for improved performance is needed to develop superior new varieties. Recurrent selection increase the frequencies of favourable alleles at multiple loci in breeding populations through inter-mating of selected individuals (Moose & Mumm, 2008) . Recurrent selection could be used for the development of sweetpotatoes that have high dry matter content, high beta-carotene content and low sugar content (bland taste). There is also the need to educate consumers on their health concerns to ease their fears. This is because even though the galactoside oligosaccharides, verbascose, starchyose and raffinose in legumes have been correlated with their gas formation (flatulence) (Padmaja, 2009) , there is no concrete evidence to that in sweetpotato (Truong et al., 1986) . Again, despite its name sweetpotatoes may be a good food for diabetics as they help to stabilize blood sugar levels and provide lower insulin resistance (Kusano & Abe, 2000; Ray & Tomlins, 2010) . They also need to be aware that sweetpotato consumption does not cause malaria. The high incidence of malaria is due to the widespread unclean environment which serves as the breeding grounds for the mosquitoes. Belief in such misinformation may also have accounted for why sweetpotatoes are not an important component of the average Ghanaian diet. Vol. 4, No. 4; Food preferences vary among individuals, age groups, gender and sometimes cultures as well as geographic locations (Sugri et al., 2012) . A Preference for non-sweet sweetpotato cultivars with high storage root dry matter content was consistent across the entire respondents in this study. All of the communities preferred non-sweet high dry matter content sweetpotatoes. However, there were differences among the communities for preference for storage root beta-carotene content. Even though less sweet types were preferred in all the communities, consumers in the Upper East Region preferred moderately sweet types as well. The breeding objectives for developing and releasing sweetpotato in Ghana could be community specific. This is because preferences for the sweetpotato vary with ethnic background and geographic location (Kays & Horvat, 1983) .
Conclusion
This study was carried out to identify end-user constraints for sweetpotato utilization and to link the identifiable preferred traits to breeding for development of end-user preferred varieties for increased sweetpotato utilization in Ghana. The study was conducted using Focus Group Discussions (FGD) followed by administration of Semi-structured Questionnaire (SSQ). This study established the potential of sweetpotato as an income generating and food security crop in Ghana. It revealed very low utilization of sweetpotato in Ghana compared with the major root and tuber crops like cassava, yam and cocoyam. Very low patronage for sweetpotato in Ghana compared with the other root and tuber crops is due to lack of available end-user preferred sweetpotato cultivars that allow for daily consumption of the crop as staple food. The study revealed that consumers in Ghana desire non-sweet sweetpotatoes with high storage root dry matter content. There is a need for Research and Development to adjust sweetpotato breeding objectives and selection procedures to develop high dry matter non-sweet sweetpotato varieties in Ghana.
